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DXIGF2• OF iNFECTIONI IN i-2 ThEiOjOSlS L:.HkACRY

(Following is the translation of an article by Jcacz-i :.lr-cht,

De-artment of ,.•edicinr., Trier, •uli~hed in the Gcrz•. inn/riage
periodical Tuber..ulospart.t, (The Tuberculosis Doctcr;, vol. 15, i-61,
;ages 563- 566. Translztion jerforzed by Constz•nce L. Last.)

Differirn retorts waz-,ar i.i the literature abcat the extent and the
frequencry with wnlch ricrobiololical-laýo ratcry rzcrr.cl are exposed to
an occaoation-.l infection. Brin]cLan' (3) believes that z=edical technicians
are only irindally endarngered if they work carefully. -hey are only en-
dangered under sýocial circzstances, such as a licuid. sjrzy containing
bacteria. According to Jensen (5) ar. accidental in' ction which could be
called an occutational illness can only result from z~'lin- liquids or
injection. On the other hand Reitoan and Weduz (11), Sulin and Pike (14),
' tilliaxs axnd Lidwell (lb), and Lone (?) feel that lab infections occur
relatively frequently and roint out that even when careful techniques are
.sed tie ri,'.< of infcction canrnot be avoided.

An investigation1 to clarify these o-posite points of view must seek
to answer tne following questions.

1) 'hat r.ossibilities exist in a laboratory, where safety-measures

are followed, that a catho-en coald escape uncontrolled and endanger the
persor.nel!

2) Is the frequency of TB infection of lab reraonnel higher than in
other similar occuaational groups?

1) As has bern demonstrated in many re-orts r2,6,11,15,16,17) almost
every lab nanirulation can lead to the >rodu~tion of a,•rosols, which can

tray gers Th danger from this source is all the groater to rersonnel
because the -roduction of an aerosol occurrs unnoticed and. remairs an-
detected. Since th: source is very often quite close to the face of the
worker, an infection through inhalation may occur. The germs can also be
susrerded in air without a water "jaccýtl". :he rarticl-s occur in many dif-
ferent sizes. The moisture of the larger drops evauorates raridly in the

dry lab air, and in this dry germs result. if drors are smilled an lab
benches the dried germs may then mix with air zarticles. They zay actually
be carried in the air attached to dust yarticles.

,any laboratory Trocedures lead to aerosol zroduition, and thus sus-
iension of infective rz:terials (1,2,6,9.11,16); blowirg oat of pipettes,
scraping of loops, working with mortar and pestle, infected anir.als, freeze-
drying aparartuses, and lygohilized cultures. Aerosols are also formed
when cultures are shaken, mixed, stirred, or centrifuged. These procedures
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are similar to waves, which rroduce aerosols containing salt, hitting the
ocean shores. If the culture is in a closed container, ther, the aerosol
escapes only uron openinzg of the container. Tnis, as well as the fact that
the tops (or caysz of the container are infected, is often not considezred
by lab personnel (15,17). When a cultcre flas.k broa.is - eg. by centrifliging -
a ;olydisGerse aerosol results. This cont=.tinarte not only thc immediate
spot itself, but also a great part of the surrou.din< area aad air in the

room.

The followinZ reasons substantiate thlat lab-infections occur by ncans
of aerosols more freoucntly than is coanonly aziumed: a) the origin and
manner of aerosol forn.ation are generally ur.known; b) for this reason
rersonnel think that some techniques are harmless, when they are really a
danger to their health; c) aerosols are rroduced unsý>tn and unnoticed;
d) because these Tarticles remain suspended in air infectionr Zay occur
long after the yroduction of the ar-osol; e) the usual safety precan.tions
are insufficient.

2) The studies of Sul'Cin and Pike (14) in the USA give an indication
of the danger of lab personnel. They tabulated i3:2 lab-infections from
the literature and through a questionaire. The trained technical personnel
of diagnostic laboratories were most concerned. 153 cases (11.4%) were
of TB nature, 24 of which were definite (mostly s.in tubnrculosis),101

probable cases, and 28 possible cases, were obtaincd in -he laboratory.
Riggins (12) reported that in the USA the T3 morbiditj of student-nurses,
lab technicians, and medical students was greater than for other hospital
personnel. These findings show that another factor is involved for lab
personnel, above nere contact with :atients. Reid (la) reported that in
England from ýt4q9-1953 pathologists and technical personnel had a higher
rate of TB infection which lead to incapacitation than similar occupations.
The author concludes that lab-work in rathology and bacteriology is associated
with the danger of an illness of tuberculosis of the lung.

The finding that personnel working in labs where Th-infected materials
or TB culthe res ae under study become infected Loer frecuently thanpeople

in other yrofessions, appears to be in contradiction with other reports
that few accidental T. infections occur in the T laboratory. From several
reports (1,7,9,11) it is now clear that an unseen danger existe in the
form of infectious aerosols. Also the nunoer of invezzigations that can
produce infective aerosols is increasing. Everybody realized the &. :cr
of a soray of tuberculosis. But, very often peoyle are not aware tkat
infectious aerosols occur daily in the lab. These do not occur only by
accident, as breaking of a culture flask, but also during different comaon
procedures which are normally thought to be harmless. In this way teo~le
get infected lungs. Schroeder (13) reported that a technician became in-
fected with TB in a laboratory. This undoubtately occurred via the aerosol
route.
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Or. theýtzi The arnswcra to thp czestions which were -cosed earlier
the f ollwir., reQc.ircer.entz i:.oazt be cons4 dered:

2.) T:,he T_--~ orat3ry should. be conzidered, to be Jtast -a~ dAngerous to
inI'ec-ion Lc as hcz tV.' ward where T.ý is trnLated.

2; %.!'~-'e ith, cL2.t*res of Tibrrcle bacterlu ane technical r-,%ni-
1ruatiocis ')t -. £entec. maer IaI3~ are Vias t as c orat.-i ous as contact wi th

T3 '-.-."s.
3, ~ ~ U. L''-.-fpty ze~~.e rc mossible and mcanir.1-futl, the

ýcd(n rev*rntion.:o-w~~~. infcctior's 'must ae~roso2.s, as
iz alreL3i.' t-.c cuze. Inn<a.

4
j ~i:~2.y,;h-.o~ of L tab~r-*naosis infec'tion cnoul~d be cluic~c)y

aert~x~if it onears .n 2.1-b r~1 It shoull be quickly deteri.ined
whether thc infc~tior. w:as contr.Lcted on the Job In the .laboratory, or whether
it waa contr~acted duriný oatsidrý activities. If a real rnon-occupation-
associL.teei so-txce is not estibl.ished the assiarjction can be m~ade that it
wan -ractei. ir. tte laboratory, since here a danger existZ

-. ~ .. esare con'sc:~.r; ..

Su~nar~y. '2bercu~losis hazards for the laboratory Terzsonnel of chnatoria

l.an tocedtarez cornonoly carricd out in -.icrobic2.oical laboratories
are liable to result in the prodacL_,.. .* infercted s-_rays or aerosols.
Althou-h thi,. :.ossiob lity of in~fection by airborne .artinles ilas hitherto.
received littl,ý attention, the observation b.y zŽ'is nd .srcnauthors
that the frequenc.c 0;' tuberculosis auonor. laboratory ýersonrnel is hiigher

thn Co, ~ coyrb cuati onal gro~i~s clearly indicates thaT, it conl-
stitutes a very real risk.
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